j.<\:\IES M. BELL* The Royal Dental Hospital, 11Jelboltrlle SC1>DIARY Traditional methods of out-patient general anaesthesia for dentistry in children are critically examined.
A method is described which is acceptable to anaesthetists; the safety of performing this on an out-patient basis is discussed in detail.
The usual method of anaesthesia for dental treatment in children as in adults is local analgesia, and education of the public, as well as of dental students must continue to emphasize that this is the appropriate procedure for routine dental treatment. For adult patients, this is supplemented sometimes bv sedation; there is little place for this in children.
Sedatives, whether given by the oral route or b,' intravenous injection, rarely produce a co-oI)erative state in children unless they induce a degree of unconsciousness so close to general anaesthesia as to be hazardous. There are cases in which general anaesthesia is indicated for restoration or extraction of teeth, and the younger the child, the stronger may be the indications. Such cases present no problems for the specialist anaesthetist if dealt with on an in-patient basis using endotracheal anaesthesia.
Extractions have been done, however, for many years, using non-endotracheal techniques on an out-patient basis with a good safety record over all. It is felt that for children tllere is still a place for a non-endotracheal technique of general anaesthesia and that it is safe to use this for outpatients.
Because there are objectionable features in the classical mode of administration of "nasal gas" for dental extractions, this is no reason to abolish the practice out of hand: it is necessary to examine it to see what is to be discarded, what retained.
.This anaesthetic has been given, traditionally, WIth the patient sitting in the chair, and there has been a strong belief that this position is essential to airway maintenance and protection. In a measure this is true, but chiefly if the person giving the anaesthetic does not have available, and use, the ordinan' means which anaesthetists use for investigating. the airway and correcting respiratory obstruction such as the laryngoscope and the oro-pharyngeal airway.
The whole procedure has commonly been done more or less blind; the dentist places mouth packs to protect the pharynx, the jaw is held forward, ~nd adequacy of airway and of tidal respiration IS guessed at by watching chest movement and by interpreting the noises made by the customary " Demand flow" anaesthetic apparatus. Perhaps such a procedure as this is carried out with a greater probability of success with the patient sitting, for in these circumstances the increased vital capacity of the sitting, as against the lying patient may be quite significant for his survival in hazardous circumstances. But if the anaesthetist in the case is capahle of using, and willing to employ, the ordinary methods of looking after the airway, performance of the procedure in the supine position is not only feasible, but a great deal safer.
The greatest objection to use of the sitting position is the danger of serious complications in the event of the patient fainting. If this occurs during induction of anaesthesia, the resulting loss of consciousness may be mistaken for onset of anaesthesia and ig~ored (Boume 1957). If the patient is kept upright, the extreme fall of blood pressure which occurs may easily result in serious cerebral damage from inadequacy of perfusion of the brain, or in circulatory arrest from lack of coronary perfusion. There can no longer be any justification for the routine use of the sitting position in dental anaesthesia.
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The anaesthetic apparatus which has been traditionally associated with " Dental Gas" is the demand flow machine, but its use is not essential, not even desirable. The continuous flow or Boyle machine, using the :\!Iagill circuit, is completely satisfactory and enables the anaesthetist to exploit to the full the ordinary techniques such as assistance to breathing and to know with some accuracy what is the tidal ventilation and the state of the airway.
A brief account will now be given of the nonendotracheal technique which is used at the Royal Dental Hospital of Melbourne, together with some observations on the indications for its use, and on the safety of performing general anaesthesia for children's dental procedures on an out-patient basis. The specialist reader may feel that some points are laboured a little: the reason is that this type of technique has, in the past, been regarded as a simple method suitable for teaching at dental undergraduate level and for performance by a dental or medical graduate who has had no formal training in routine techniques of general anaesthesia. Such a person will be referred to here as a " dental anaesthetist", noting by the way that these people are sometimes critical, and with some justification, of the frequent inability of the specialist to administer a simple, brief outpatient dental anaesthetic. I t is stressed here that true safety, especially in application of this technique to children, depends upon the ability of the anaesthetist to apply his skills to avoid or overcome minor difficulty of airway and respiration. The point is also made that, when practised on a sound basis such as that outlined, the procedure constitutes a most valuable medium for providing registrars with practice in basic techniques and in handling respiratory problems under light anaesthesia.
The equipment in the out-patient theatre is similar to that to be found in a hospital operating theatre equipped for general surgery. The patient is placed supine upon a standard operating table.
INDUCTION OF ANAESTHESIA
This may be by intravenous injection or by inhalation.
Intravenous induction is more satisfactory if it is feasible, but it must be stressed that intravenous induction in children should be used only by the anaesthetist who is skilled in all aspects of airway protection and maintenance, and in assistance and control of respiration; this applies with greater force the younger the child.
MAINTENANCE OF ANAESTHESIA
Maintenance of anaesthesia is with nitrous oxide and oxygen, usually supplemented with halothane. The oxygen content of the inspired gas is never less than 20 per cent, usually 30 per cent or more. Halothane is introduced and its concentration increased quickly and reduced early; it is turned off before the surgery is completed as a rule, with a view to ensuring speedy recovery. During the actual surgical procedure in the mouth a nasal mask is used to allow access, but up to this stage, if the nasal airway is not fully adequate a full face mask is often employed to facilitate deepening of anaesthesia, and with an oro-pharyngeal airway if this is indicated. The Goldman nose piece is used, but it has been modified to facilitate a quick change to a full face mask or to an endotracheal adapter if this is needed.
The volatile supplement is withdrawn early, then, on completion of surgery nitrous oxide is discontinued and oxygen flow increased. Packs are placed over bleeding sockets, the pharynx inspected and aspirated if necessary, and the patient turned on his side.
RECOVERY
Recovery is conducted on a standard tilting trolley with the patient in the "post-tonsillectomy" position. Any stimulation, whether by voice or by other means, directed to waking up the patient is rigorously avoided. We find that the child who is allowed to "sleep off" his anaesthetic and to wake largely at his own pace is generally more immediately rational and co-operative than is the child who has been stimulated into early wakefulness. No significant amount of time is saved by such stimulation, so commonly used to extremes in dental school clinics, and the practice can easily become, or can be construed as, cruelty.
CRITIQUE OF THE TECHNIQUE
Each person may regard this technique in a different light according to his background of experience. The person with a long experience of classical "nasal gas" expresses surprise at the lack of emphasis on establishment of nasal breathing early; this is a point which has received much emphasis in the past~the "dental anaesthetist" has been taught that this is a cogent reason for employing a nose-piece from the start of anaesthesia. In these cases we use, during establishment of anaesthesia, whatever airway is most convenient; when it is essential to use the nasal route, as during the surgery, nose breatiIing is established by use of an occlusive mouth pack, and is aided by some intermittent positive pressure through the nasal mask. The methods arc purposeful and direct and perhaps lack finesse or mystique, but wiIen an anaesthetist makes full use of the techniques available to him the course of general anaesthesia can be more direct and controllable, and procedures can consequently be much safer.
,\ difference of viewpoint is also evident in relation to airway maintenance, the most fundamentally imp(Jrtant feature of this type of procedure. In the hands of the dental '1.I1aesthetist, maintenance of a clear airway has been effected In' forward lift of the mandible, by adjusting i)()sition of packs and of the tongue, and for the most part this is all that is needed. \Vhat to do when these measures are not adequate and partial or complete obstruction persists in spite of them has always been a problem, albeit a rare one, for the dental anaesthetist, who has generally not had immediately availahle the definitive means of diagnosing 'and dealing with obscure causes of respiratory obstruction. The specialist anaesthetist will react to any obstruction which is not readily' relieved h~' posture, or to any suspicion of foreign material in the pharynx, by insertion of a laryngoscope to diagnose the problem and to cm1.ble immediate correction whether this involves readjustment of packs or whether it requires administration of a muscle relaxant and passage of an l'ndotracheal tube, Lack of the means to deal with the occasional case of obscure respiratory difficulty makes the dental anaesthetist unwilling to recognize it and openl\' acknowledge it, although it IS probably the major cause of serious trouhle in this type of procedure.
It seems to be difficult for the specialist anaesthetist who is not usually involved with dental anaesthesia to accept the fact that non-endotracheal anaesthesia on an (Jut-patient basis for extraction of teeth can be a safe procedure, This attitude stems chiefly from an ignorance of the precise nature of the surgery. The important features of dental extractions and restorative work, with very few exceptions are flexibility in actual performance and a high degree of freedom from serious postoperative morbidity. These are the major considerations which lead us to use a simple anaesthetic technique for most deciduous extractions and to perform many dental procedures on an outpatient hasis.
LDIIT:\TIO~S OF E~DOTRACHEAL TECH~IQuE
Skilful endotracheal intubation has the undoubted advantage of securing the airway and protecting against aspiration of foreign material during the time that the tube is in place, It has the limitation, particularly relevant here, that intubation may require a greater depth of anaesthesia and more profound muscle relaxation than is necessary for the performance of the surgery. Some disadvantages of the endotracheal technique are shown up very sharply when it is employed for very brief dental procedures. Cnless the anaesthetist is very skilled, intubation may be much more time-consuming than is the operation. If the tube is too long, inadequacy of ventilation may result from endobronchial intubation or obstruction from kinking of the tube. Nasal intubation may result in profuse epistaxis or in blockage of the tube by mucus, or even by tissue. Faulty technique in intubation may be followed by postoperative subglottic oedema and respiratory difficulty. This last is one of the most important reasons for avoiding intubation of out-patientsespecially children aged four years or less.
If the patient has carious teeth with peridental abscess formation, there are additional hazards. \\'hen the patient is ventilated following administration of a muscle relaxant, the pharynx may be contaminated with serious risk of aspiration from dislodgement of a loose tooth or expression of pus from the abscess. For this t~'pe of case in particular, the use of a simple, nonendotracheal anaesthetic at a very light plane ma\' 1w preferable to endotracheal intubation.
The sound practice of out-patient dental anaesthesia is of great value in teaching anaesthetic registrars to make a decision as to whether or not to intubate a child who is to have, for example, a brief general anaesthetic for surgery' about the face. There are two major factors which contribute to the safety of out-patient management of dental surgery using general anaesthetic techniques, Firstly, the nature of the operation. I f we consider only straightforward exodontia and restorative dental work, a feature of dental surgery is that it is not essential to the patient's safety that, once started, the surgen' should be completed forthwith, ' The fact that extraction or restoration of teeth can be immediatelv abandoned or interrupted without serious h"arlll is a major safety factor in out-patient management of general anaesthesia for dentistry. There can never be any justification for continuing with a dental general anaesthetic in unsatisfactory conditionsthe surgery can, and sometimes must, be interrupted or even abandoned at short notice.
The other important factor relating to the surgery is the incidence and likely nature of postoperative surgical complications such as haemorrhage.
Haemorrhage following extraction of teeth is difficult to overlook; it can be recognized by a lay person looking in the mouth; the" first aid" treatment-biting on a wad of clean linen-is simple to teach and apply and this is, in fact, usually the definitive treatment.
These examples perhaps give some insight into the reasons why specialist anaesthetists whose activities are largely confined to dealing with cases of major general surgery have a very different viewpoint. General anaesthesia on an out-patient basis is sound and safe practice for selected dental procedures on healthy patients; in the matter of children, furthermore, there is an increasing body of opinion which, on psychological grounds, strongly opposes unnecessary admission to hospital. Finally, the economic considerations in favour of out-patient care, having regard to the escalating costs of hospital in-patient treatment, must carry some weight.
